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(54) ORGANIC FILM DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an organic film 
display device that has a long life and flexibility. 
SOLUTION: An anode electrode membrane 12 formed on 
the substrate 1 1, a luminous organic film 15a on its 
surface, and a cathode electrode membrane 1 6a on the 
surface of the above are sealed with a resin sealing 
membrane 21 and a metallic sealing membrane 22. The 
resin sealing membrane 21 is made thick nearly enough 
to bury a reactive electrode membrane 1 6b on the 
cathode barrier 14. Since the luminous organic film 15a 
is shut off from the outside air by the substrate 1 1, the 
insulating body 1 9, and the metallic sealing membrane 
22, it has a long life. And since a hard metallic sealing 
can is not used necessarily, an organic film display 
device 2 having flexibility is obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A substrate and a two or more number of anode electrode layers which have been 
arranged at the whole surface side of said substrate, and were installed in parallel mutually, A 
two or more number of cathode electrode layers installed in the direction which is arranged at 
the whole surface side of said substrate, and intersects perpendicularly with said anode 
electrode layer, It has the luminescent organic thin film arranged between said anode electrode 
layers and said cathode electrode layers. It is the organic thin film display which has the organic 
EL device constituted so that said luminescent organic thin film might emit light, if an electrical 
potential difference was impressed between said cathode electrode layers and said anode 
electrode layers. It is the organic thin film display which the resin seal film is arranged at the 
whole surface side of said substrate, and is characterized by carrying out the closure of said 
organic electroluminescence equipment with the resin seal film in the condition which said anode 
electrode layer and said cathode electrode layer can connect to an external circuit. 
[Claim 2] The organic thin film display according to claim 1 with which the metal closure film 
which consists of a metal thin film on said resin seal film has been arranged. 
[Claim 3] Said metal closure film is the organic thin film display according to claim 2 electrically 
insulated from said anode electrode layer and said cathode electrode layer. 
[Claim 4] The front face of said resin seal film is the display of claim 2 coviered with said metal 
closure film, or claim 3 given in any 1 term. 

[Claim 5] The organic thin film display of claim 2 by which the insulating thin film has been 
arranged on said metal thin film thru/or claim 4 given in any 1 term. 

[Claim 6] The organic thin film display of claim 1 by which the drying agent was distributed in 
said resin seal film thru/or claim 5 given in any 1 term. 



[Translation done.] 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention starts the technical field which closes an organic EL 
device, and relates to the technique closed without using a closure can especially. 
[0002] 

[Description of the Prior Art] In order to close an organic EL device and to make an organic thin 
film display constitute, the metal closure can or the glass lid is used conventionally. 
[0003] The sign 102 of drawing 13 is the organic thin film display of the conventional technique, 
and the closure of the organic EL device 105 is carried out with the closure can 106. 
[0004] This organic EL device 105 has a glass substrate 111, the anode electrode layer 112 
formed on the glass substrate 111, luminescent organic thin film 1 1 5a arranged on the anode 
electrode layer 1 12, and cathode electrode layer 1 16a arranged on this luminescent organic thin 
film 115a. 

[0005] The anode electrode layer 1 1 2 is fabricated by wiring of the shape of a two or more 
number of a straight line insulated mutually by carrying out the **** configuration and carrying 
out patterning of the ITO thin film to the thin film of ITO (an indium and stannic acid ghost). 
Each anode electrode layer 1 12 is mutually arranged at intervals of predetermined in parallel. 
[0006] moreover, the rib 114 which luminescent organic thin film 11 5a and cathode electrode 
layer 116a consist of an organic electroluminescence thin film and a metal thin film, respectively, 
and was formed on the insulating material 113 — therefore, more than one separate into wiring 
of the shape of a straight line of a number, respectively. The anode electrode layer 112, and 
luminescent organic thin film 115a and cathode electrode layer 116a are mutually installed in the 
perpendicular direction. 

[0007] Signs 115b and 116b are the organic electroluminescence thin films and metal thin films 
of a part which were formed on the rib 114, respectively, and with the level difference of a rib 
114, although they are parts into which between luminescent organic thin film 1 15a and between 
cathode electrode layer 1 16a are made to divide, they do not contribute to actuation of an 
organic EL device 105. 

[0008] Generally the above organic EL devices 1 05 are rectangle configurations, and the 
photoresist adhesives 125 are arranged at the part near the edge of the neighborhood. These 
photoresist adhesives 125 are that a part for the edge of a **** cage and the container-like 
closure can 106 is forced on the photoresist adhesives 125 in the shape of a ring, 125n 
ultraviolet rays of photoresist adhesives are irradiated in that condition, and the closure can 106 
is fixed to an organic EL device 105, and the organic thin film display 102 is constituted. 
[0009] Although much resin of a class exists in the photoresist adhesives 125, when epoxy 
system resin is used, the wavelength of the ultraviolet rays used for hardening is 350nrn, and 
irradiation time is about 70 seconds from 40 seconds. 

[0010] The drying agent 128 is beforehand stuck on the inside front face of the container 
constituted with the closure can 106. Where the closure can 106 is stuck on an organic EL 
device 105, space 127 is formed between the closure can 106 and the organic EL device 105, 
and a drying agent 128 is located in this space 127, and absorbs the moisture emitted in space 
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127 from an organic EL device 105. As a desiccating agent 126, the barium oxide is mainly used. 
[001 1] Although the organic thin film display 102 by the conventional technique is constituted as 
mentioned above, it has the trouble as shown below. 

[0012] In the first place, since the closure is performed in the first place by the photoresist 
adhesives 125 which consist of resin, in the first place, the steam which exists in atmospheric air 
penetrates the photoresist adhesives 125 (moisture permeation), and it tends to invade in the 
closure can 106. Once a steam invades in the closure can 106, luminescent organic thin film 
115a will oxidize, or it will be decomposed, and the life of the organic thin film display 102 will 
become short 

[0013] Even if it is going to prevent coating hammer hardening and moisture permeation thickly, 
since the barrier property of the resin to a steam is very low, the problem of moisture 
permeation cannot solve the photoresist adhesives 125. 

[0014] Moreover, although the drying agent 126 is beforehand arranged in the above-mentioned 
closure can 106 and a steam is absorbed, the effectiveness of a drying agent 126 will disappear 
for a short period of time. 

[0015] As the second problem, the current closure is in the point that the mosquito point is put 
only on the closure from the steam. What promotes oxidation and decomposition of the organic 
substance will promote oxidation and decomposition of luminescent organic thin film 1 15a like 
[ not only a steam but oxygen 02 ] a steam. 

[0016] However, since oxygen penetrates a photo-setting resin, it cannot prevent invasion of the 
oxygen into the closure can 106 by the present closure approach. Therefore, in the present 
condition, sufficient measures are not taken about oxygen. 

[0017] The closure can 106 of the third problem is metal or glass, and these are inflexible and 
are the points of being hard. Although it may tell one of the advantages of the display using an 
organic electroluminescence thin film that the organic EL device 105 has flexibility, if the closure 
can 106 does not have flexibility, the flexibility of the organic thin film display 102 will also be 
lost. 
[0018] 

[Problem(s) to be Solved by the Invention] Created in order that this invention may solve un- 
arranging [ of the above-mentioned conventional technique ], the purpose is long lasting and is 
to offer the organic thin film display which has flexibility. 
[0019] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
invention according to claim 1 A substrate and a two or more number of anode electrode layers 
which have been arranged at the whole surface side of said substrate, and were installed in 
parallel mutually, A two or more number of cathode electrode layers installed in the direction 
which is arranged at the whole surface side of said substrate, and intersects perpendicularly with 
said anode electrode layer, It has the luminescent organic thin film arranged between said anode 
electrode layers and said cathode electrode layers. It is the organic thin film display which has 
the organic EL device constituted so that said luminescent organic thin film might emit light, if an 
electrical potential difference was impressed between said cathode electrode layers and said 
anode electrode layers. The resin seal film is arranged at the whole surface side of said 
substrate, and said organic electroluminescence equipment is an organic thin film display 
characterized by carrying out the closure with the resin seal film in the condition which said 
anode electrode layer and said cathode electrode layer can connect to an external circuit 
Invention according to claim 2 is an organic thin film display according to claim 1 with which the 
metal closure film which consists of a metal thin film on said resin seal film has been arranged. 
Invention according to claim 3 is the organic thin film display according to claim 2 with which said 
metal closure film was electrically insulated from said anode electrode layer and said cathode 
electrode layer. Invention according to claim 4 is the display of claim 2 with which the front face 
of said resin seal film was covered with said metal closure film, or claim 3 given in any 1 term. 
Invention according to claim 5 is the organic thin film display of claim 2 by which the insulating 
thin film has been arranged on said metal thin film thru/or claim 4 given in any 1 term. Invention 
according to claim 6 is the organic thin film display of claim 1 by which the drying agent was 
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distributed in said resin seal film thru/or claim 5 given in any 1 term. 

[0020] The organic thin film display of this invention is constituted as mentioned above, and if 
every 1 or 1, the anode electrode layer of a two or more number, and a cathode electrode layer 
are chosen and an electrical potential difference is impressed between them from from among an 
anode electrode layer and a cathode electrode layer, the luminescent organic thin film located 
between the selected anode electrode layer and a cathode electrode layer will emit light. 
[0021] In this case, if a substrate and an anode electrode have transparency and are arranged in 
this sequence in the anode electrode layer, the luminescent organic thin film, and the cathode 
electrode on the substrate, the light emitted from the luminescent organic thin film will penetrate 
an anode electrode layer and a substrate, and will be emitted to the exterior of an organic thin 
film display. 

[0022] As for the substrate of this invention, a glass substrate and a transparent resin substrate 
are used. Moreover, since thickness is thin and the metal closure film and an insulating thin film 
have flexibility, the thickness of a substrate is thin, and if it has flexibility, the organic whole thin 
film display also has flexibility. 
[0023] 

[Embodiment of the Invention] With reference to a drawing, the production process of the 
organic thin film display of this invention and its organic thin film display is explained. 
[0024] With reference to drawing 8 , the sign 1 1 shows the substrate which consists of a glass 
substrate with a transparent rectangle configuration. This substrate 11 is 0.1mm - about 1.0mm 
in thickness, and has flexibility. 

[0025] In the front face of this substrate 1 1, two or more straight-line-like anode electrode 
layers 12 are arranged in parallel mutually. This anode electrode layer 12 consists of ITO thin 
films of 1 50nm of thickness. 

[0026] Next, as shown in drawin g 9 , two or more number formation of the insulator layer 13 of 
the shape of an parallel straight line is mutually carried out on this anode electrode layer 12 and 
a substrate 1 1. This insulator layer 13 consists of polyimide thin films of 1 micrometer of 
thickness, and is installed in the direction perpendicular to the anode electrode layer 12. 
[0027] In this condition, the front face of the anode electrode layer 1 2 and the front face of a 
substrate 11 are exposed by turns between insulator layers 13. 

[0028] Next, as shown in drawing 10 , it forms one cathode septum 14 of 3 micrometers of 
thickness at a time in the direction which met in the installation direction of each insulator layer 
13 on each insulator layer 13. 

[0029] Subsequently, the substrate 1 1 of this condition is carried in in organic vacuum 
evaporation© equipment, and when the organic electroluminescence thin film of 100nm - about 
150nm of thickness is vapor-deposited on the near front face in which the cathode septum 14 of 
a substrate 1 1 was formed, as it is shown in drawing 1 1 , an organic electroluminescence thin 
film is formed in the front face of the cathode septum 14, and the front face of the substrate 1 1 
exposed between the cathode septa 14, and the anode electrode layer 12. 
[0030] Sign 15a is a luminescent organic thin film constituted with the organic 
electroluminescence thin film of the front face of a substrate 1 1 , and the front face of the anode 
electrode layer 12, and sign 15b is invalid organic thin film 15b constituted with the organic 
electroluminescence thin film formed in cathode septum 14 front face. 

[0031] Since the thickness of the cathode septum 14 is thicker than the thickness of an organic 
electroluminescence thin film, the big level difference is formed by the cathode septum 14, and 
luminescent organic thin film 15a is separated from invalid organic thin film 15b by the level 
difference. 

[0032] Since the clearance between the cathode septa 14 has extended perpendicularly in the 
anode electrode 12, in the anode electrode layer 12, luminescent organic thin film 15a is installed 
perpendicularly, and touches the front face of the anode electrode layer 12. 
[0033] Next, the substrate 1 1 of this condition is carried in in vacuum evaporationo equipment, 
and the metal thin film of about 150nm of thickness is formed in luminescent organic thin film 
15a and an invalid organic thin film 15b front face. Sign 16a of drawing 1 1 shows the cathode 
electrode layer constituted by the part formed in the luminescent organic thin film 15a front face 
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of a metal thin film, and sign 16b shows the invalid electrode layer constituted by the part 
formed in the invalid organic thin film 15b front face. 

[0034] This drawing sign 5 shows the organic EL device in the condition that cathode electrode 
layer 16a was formed. 

[0035] As for cathode electrode layer 16a and invalid electrode layer 16b, it is separated by the 
level difference which the cathode septum 14 forms as luminescent organic thin film 15a and 
invalid organic thin film 15b are separated by the level difference of the cathode septum 14. 
[0036] Drawin g 1 is a sectional view in alignment with the longitudinal direction of the anode 
electrode layer 12 of a part in which the anode electrode layer 12 is located among organic EL 
devices 5, and, inside, the insulator 19 is arranged only for predetermined distance from the 
neighborhood part of a substrate 11. This insulator 19 consists of aluminum 203, and the flat- 
surface configuration has become ring-like. However, the flat-surface configuration of an 
insulator 19 may not necessarily be a ring-like that what is necessary is just the structure where 
contact to the metal closure film 22, the anode electrode layer 12, and cathode electrode layer 
16a which are mentioned later can be prevented. 

[0037] Drawin g 5 is a top view for explaining the physical relationship of the anode electrode 
• layer 12, cathode electrode layer 16a, and an insulator 19, and the cathode septum 14 and invalid 
electrode layer 1 6b are omitted. 

[0038] The both ends of the anode electrode layer 1 2 and the both ends of cathode electrode 
layer 16a are protruded into the outside of an insulator 19, and can be connected now with an 
external circuit on the outside of an insulator 19. 

[0039] Next, as the desiccating agent which consists of non-conductive matter, such as a 
calcium oxide, is distributed, and it applies with a spray coating method or a spin coat method 
inside an insulator 19, and ultraviolet rays are irradiated, ultraviolet-rays hardening resin, such as 
an epoxy resin, is made to harden them and it is shown in it at drawing 2 . the resin seal film 21 
is formed. You make it located on an insulator 19, as the edge of the resin seal film 21 is shown 
in drawing 6 , and the field inside an insulator 19 is covered with the resin seal film 21. 
[0040] In addition, in the ultraviolet-rays hardening resin used here, the calcium oxide contains in 
not more than more than 10wt%30wt%. The wavelength of the used ultraviolet. rays was 350nm, 
and irradiation time was for 60 seconds. 

[0041] In case ultraviolet-rays hardening resin hardens, moisture is emitted, but since the 
moisture is absorbed with the drying agent distributed in the ultraviolet-rays curing agent, 
luminescent organic thin film 15a is decomposed, or it does not oxidize. 

[0042] Moreover, thickness of the resin seal film 21 is made into the thickness from which the . 
surface height of invalid electrode layer 16b becomes [ whether invalid electrode layer 16b on 
the cathode septum 14 is buried in the resin seal film 21, and ] same extent as the surface 
height of the resin seal film 21, and it is made for neither luminescent organic thin film 15a nor 
cathode electrode layer 16a to expose it outside from the front face of the resin seal film 21. 
Here, it formed in 5-micrometer thickness. 

[0043] Next, the substrate 11 with which said resin seal film 21 was formed is carried in in a 
metal thin film deposition system, and an edge forms the aluminum thin film of the rectangle 
configuration located on an insulator 19 with the mask which rectangular opening was able to 
open. 

[0044] The sign 21 of drawing 3 shows the metal closure film constituted with the aluminum thin 
film, and the front face of the resin seal film 21 is covered with the metal closure film 22. 
[0045] Since a part for the neighborhood edge of the metal closure film 22 was stuck to the 
front face of an insulator 19 as shown in drawing 7 , and the part inside a part for a neighborhood 
edge is stuck to the front face of the resin seal film 21, the metal closure film 22 does not 
contact the anode electrode layer 12 and cathode electrode layer 16a, but is insulated 
electrically. 

[0046] On the contrary, the front face of the resin seal film 21 is covered with the metal closure 
film 22, and the resin seal film 21 is exposed to the exterior of the metal closure film 22. 
[0047] In addition, the membrane formation approaches, such as resistance heating vacuum 
evaporationo, EB vacuum evaporationo, or spatter vacuum deposition, can be used for the 
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approach of forming the metal closure film 21. The metal aluminum thin film which constitutes 
the metal closure film 22 is about 1 micrometer of thickness here. 

[0048] Generally, the aluminum thin film has very high barrier property to all gas besides a steam 
and oxygen (<10-6 cc/m2/day). By adopting such an aluminum thin film as the metal closure film 
22, the problem that the closure to the oxygen and the steam which the conventional technique 
has is imperfect is solved. 

[0049] Next, if the substrate 11 with which the metal closure film 22 was formed is carried in in 
plasma treatment equipment, the oxygen plasma is irradiated on the front face of the metal 
closure film 22 and the front face of the metal closure film 22 is oxidized, as shown in drawin g 4 , 
the insulating thin film 23 will be formed in the front face of the metal closure film 22, and the 
organic thin film display 2 of this invention will be obtained. The short circuit accident between 
the terminal of electronic equipment, such as a control circuit of the organic thin film display 2, 
and the metal closure film 22 is prevented by this insulating thin film 23. 
[0050] The metal closure film 22 is insulated with the anode electrode layer 12 and cathode 
electrode layer 16a. The metal closure film 22 is connected to touch-down potential in this 
organic thin film display 2. The inside of cathode electrode layer 16a to two or more anode 
electrode layers 12, the anode electrode layer 12, and cathode electrode layer 16a Every one Or 
make two or more number selection of 1 and another side for one side, and if a forward electrical 
potential difference and a negative electrical potential difference are impressed to the selected 
anode electrode layer 12 and cathode electrode layer 16a, respectively Luminescent organic thin 
film 15a located in the part which the selected anode electrode layer 12 and cathode electrode 
layer 16a intersect emits light, and the light which passed the transparent anode electrode layer 
12 and a transparent substrate 1 1 is emitted to the exterior of the organic thin film display 2. 
[0051] Since an electrical potential difference is not impressed to the selected anode electrode 
layer 12, anode electrode layers 12 other than cathode electrode layer 16a, and cathode 
electrode layer 16a at this time, luminescent organic thin film 15a located in parts other than 
luminescent organic thin film 15a located between the selected anode electrode layers 12 and 
cathode electrode layer 16a does not emit light. 

[0052] Since luminescent organic thin film 15a is intercepted from the open air by the substrate 
11, the insulator 19, and the metal closure film 22, it is long lasting. According to the observation, 
in the organic thin film display 2 of this invention, the transmittance of the oxygen to the organic 
ELD component 5 was below ten to 6 cc/m2/day, and the transmittance of a steam was below 
10-6 g/m2/day. 

[0053] Moreover, the metal closure film 22 and the insulating thin film 23 have flexibility, and the 
organic EL device 5 and the organic thin film display 2 obtained since it had flexibility have 
flexibility. 

[0054] In addition, a substrate 1 1 is not necessarily limited to a glass substrate, and the 
substrate constituted with a resin film is also contained. In order to reduce oxygen transmittance 
and steam transmittance, the resin film with which surface treatment and an inorganic thin film 
were formed is also contained. 
[0055] 

[Effect of the Invention] The closure approach of demonstrating a high closure ability mosquito 
(10-6 cc/m2/day or below 10-6 g/m2/day) to oxygen and a steam, and making the flexibility of 
an organic EL device improving by this invention is offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view for explaining the production process of the organic thin film 
display of this invention (1) 

[Drawing 2] The sectional view for explaining the production process of the organic thin film 
display of this invention (2) 

[Drawing 3] The sectional view for explaining the production process of the organic thin film 
display of this invention (3) 

[ Drawing _4] The sectional view for explaining the production process of the organic thin film 
display of this invention (4) 

[Drawing 5 ] The top view for explaining the physical relationship of an anode electrode layer, a 
cathode electrode layer, and an insulator 

[Drawing 6] The top view for explaining the physical relationship of an insulator and the resin 
seal film 

[Drawing 7] The top view for explaining the relation between the metal closure film, an insulator, 
and the resin seal film 

[Drawing 8] The perspective view for explaining the configuration of an anode electrode layer 
[Drawing 9] The perspective view for explaining the physical relationship of an anode electrode 
layer and an insulator layer 

[Drawing 101 The perspective view for explaining the condition of having formed the cathode 
septum on the insulator layer 

[Drawing 11] The perspective view for explaining the condition of having formed the organic 
electroluminescence thin film 

[Drawing 12l The perspective view for explaining the condition of having formed the metal thin 
film 

[Description of Notations] 

1 1 .... Substrate 

1 2 .... Anode electrode layer 

1 5a .... Luminescent organic thin film 
1 6a .... Cathode electrode layer 

21 .... Resin seal film 

22 .... Metal closure film 

23 .... Insulating thin film 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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16a 16b 




[Drawing 5] 
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[Drawing 6] 

16a 




[Drawing 7] 
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[Drawing 81 
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[Drawing 12] 
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CORRECTION OR AMENDMENT 
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[Date of Publication] February 28, Heisei 15 (2003. 2.28) 

[Application number] Application for patent 2001-243372 (P2001 -243372) 

[The 7th edition of International Patent Classification] 



H05B 33/04 
G09F 9/30 
H05B 33/10 
H05B 33/14 
H05B 33/22 



[Procedure revision] 

[Filing Date] July 7, Heisei 17 (2005. 7.7) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Easy explanation of a drawing 

[Method of Amendment] Addition 

[The contents of amendment] 

[Brief Description of the Drawings] 

[Drawing 1] The sectional view for explaining the production process of the organic thin film 
display of this invention (1) 

[Drawing 2] The sectional view for explaining the production process of the organic thin film 
display of this invention (2) 

[Drawing 3] The sectional view for explaining the production process of the organic thin film 
display of this invention (3) 

[Drawing 4] The sectional view for explaining the production process of the organic thin film 
display of this invention (4) 

[Drawing 5] The top view for explaining the physical relationship of an anode electrode layer, a 
cathode electrode layer, and an insulator 

[Drawing 6] The top view for explaining the physical relationship of an insulator and the resin 
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seal film 

[Drawing 7] The top view for explaining the relation between the metal closure film, an insulator, 
and the resin seal film 

[Drawing 8] The perspective view for explaining the configuration of an anode electrode layer 
[Drawing 9] The perspective view for explaining the physical relationship of an anode electrode 
layer and an insulator layer 

[Drawing 10] The perspective view for explaining the condition of having formed the cathode 
septum on the insulator layer 

[Drawing 1 1] The perspective view for explaining the condition of having formed the organic 
electroluminescence thin film 

[Drawing 12] The perspective view for explaining the condition of having formed the metal thin 
film 

[Drawing 13] The sectional view for explaining the thin film deposition system of the 

conventional technique 

[Procedure amendment 2] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] drawing 13 

[Method of Amendment] Addition 

[The contents of amendment] 

[Drawing 13] 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 




LINES OR MARKS ON ORIGINAL DOCUMENT 



